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Detailed Action 

1 . This action is in response to papers filed 7/25/2008. 

2. Claims 17-23, 25-37 are pending. Claims 1-16 and 24 have been cancelled. 

3. The following rejections are newly applied or newly applied as necessitated by 
amendment. Response to arguments follows. 

4. This action is NonFINAL. 

Interview 

It is acknowledge that the applicant has presented a summary of the interview which 
took place on 7/23/2008 (filed 7/25/2008). It is acknowledged that amendments to limit 

the microarray were discussed however no decision was made to the allowability of 
such claim amendments. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 29 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 29 is indefinite over the phrase "wherein said plurality of nucleic acid 
molecules are bound to a solid support". The claim is indefinite because it is unclear if 
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the solid support is the microarray or if the nucleic acid molecules are comprised on a 
microarray and further bound to another solid support. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 17-23, 25-27, 29-37 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Brennan (US Patent 5474796 December 12, 1995). 

With regard to Claim 17, Brennan teaches an array (column 9 lines 49-50). 
Brennan teaches that the array comprises nucleic acids which contains 
oligonucleotides with 10 nucleotides each (Column 9, lines 49-50). Brennan teaches 
the total array represents every possible permutation of the 10-mer oligonucleotide 
(Column 9, lines 53-55). Therefore the array comprises nucleic acids in which the 
sequences are found in CDH23, MY07A, OTOF, SLC26A4, and USH2A. The phrase 
"indicative of presence or absence of an allele associated with a risk for hearing loss" is 
an intended use of the structure but provides no structural limitations. 

With regard to Claims 18-21 and 34-37, Brennan teaches an array representing 
every possible permutation of the 10-mer oligonucleotide (Column 9, lines 53-55) and 
therefore comprises sequences found in multiple adjacent exons and single exons. 

With regard to Claim 22, the term "kit" provides no structural limitations to 
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distinguish the term from a teaching of a microarray and buffers and components. The 
preamble "detecting a candidate gene responsible for hearing loss" is not given any 
patentable weight and is an intended use of the claimed kit. Any microarray composed 
of the structural limitations of the claim could be used to detect a candidate gene 
responsible for hearing loss. Brennan et al. teaches a microarray (column 9 line 58) 
and buffers and components (Column 9 lines 60-65). 

With regard to Claim 23, Brennan teaches a microarray comprising a solid 
support comprising a plurality of capture nucleic sequences (column 9 lines 53-55). The 
phrase "wherein the contacting permits hybridization under stringent conditions. ..for 
hearing loss" is an intended use of the claimed kit and provides no structural limitation. 

With regard to Claim 25, Brennan teaches nucleic acids which would include a 
set of 10-mer fragments of the genetic sequences found in CDH23, MY07A, OTOF, 
SLC26A4, and USH2A (column 9 lines 60-65). 

With regard to Claim 26, Brennan teaches a microarray comprising a set of 
probes that of every possible permutation of the 10-mer oligonucleotide (Column 9, 
lines 53-55). Therefore the microarray would include a set of probes for allelic variants 
of CDH23, MY07A, OTOF, SLC26A4, and USH2A. 

With regard to Claim 27, Brennan teaches a microarray comprised of 
oligonucleotide probes (column 9 line 18). 

With regard to Claim 29, Brennan teaches the nucleic acid molecules are bound 
to a solid support (column 9 line 57). 
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With regard to Claim 30 and 33, Brennan teaches a microarray comprising a set 
of probes that of every possible permutation of the 10-mer oligonucleotide (Column 9, 
lines 53-55). Therefore the microarray would include a set of probes for allelic variants 
of CDH23, MY07A, OTOF, SLC26A4, and USH2A. 

With regard to Claims 31-32, because Brennan teaches every possible 
permutation of the 10-mer oligonucleotides the microarray would comprise perfect 
match, mismatches and deletion mutants. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



8. Claims 17, 22-23, 25-27, 29-30, and 33 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Morton et al. (Human Molecular Genetics 2002 Vol. 1 1 p. 
1229) in view of Choo et al. (The Journal of Pediatrics February 2002 p. 148). 

With regard to Claim 17, Morton et al. teaches that hundreds of syndromic forms 
of deafness have been described and the underlying genetic mutation identified for 
many of the common forms (p. 1231 1 st sentence). In Table 1, Morton et al. lists 58 
genes associated with hearing loss (claims 7-12). Morton et al. teaches a range of 
genes for both syndromic and nonsyndromic hearing loss (Table 1). Morton et al. 
teaches genes of CDH23, MY07A, OTOF, SLC26A4, and USH2A (Table 1). Morton et 
al. teaches that these genes comprise genetic mutations for many forms of hearing loss 
(p. 1231 1st sentence and p. 1232 1st column 2nd paragraph). Therefore Morton et al. 
teaches nucleic acid sequences which comprise a set of hearing loss sequences (e.g. 
Table 1) wherein the set consists essentially of nucleic acid sequences found in CDH23, 
MY07A, OTOF, SLC26A4, and USH2A. The term "consists essentially" has not been 
defined by the specification and therefore is broadly interpreted as comprising. 

With regard to Claim 25 the limitation that the set "consists" of genetic sequences 
found in CDH23, MY07A, OTOF, SLC26A4, and USH2A does not limit the nucleic 
acids on the microarray because the microarray "comprise nucleic sequences wherein 
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said sequences comprise of a set of hearing loss genes". Therefore the microarray can 
include nucleic acids sequences from other genes besides the set of CDH23, MY07A, 
OTOF, SLC26A4, and USH2A. Therefore Morton et al. teaches nucleic acid sequences 
(Table 1) which comprise a set of sequences consisting of CDH23, MY07A, OTOF, 
SLC26A4, and USH2A. 

With regard to Claim 26, Morton et al. teaches the set of nucleic acids includes 
probes for variants of hearing loss genes (p. 1232 1 st column 2nd paragraph). Morton 
et al. lists 58 genes associated with hearing loss (claims 7-12). Morton et al. teaches a 
range of genes for both syndromic and nonsyndromic hearing loss (Table 1). Morton et 
al. teaches genetic mutations from CDH23, MY07A, OTOF, SLC26A4, and USH2A 
(Table 1). Therefore Morton et al. teaches nucleic acid sequences which comprise a 
set of hearing loss sequences (e.g. Table 1) wherein the set consists essentially of 
nucleic acid sequences found in CDH23, MY07A, OTOF, SLC26A4, and USH2A. The 
term "consists essentially" has not been defined by the specification and therefore is 
broadly interpreted as comprising. 

With regard to Claim 30, Morton et al. teaches that the genes comprise mutations 
(e.g. allelic variants) which are associated with hearing loss (p. 1231 last paragraph and 
p. 1232 1 st paragraph). Choo et al. as discussed below teaches that such allelic 
variants can be made into cDNA probes and spotted onto an array (p. 149 3 rd column 
1 st paragraph). 

With regard to Claim 33, the limitation that the set "consists" of genetic 
sequences found in CDH23, MY07A, OTOF, SLC26A4, and USH2A does not limit the 
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nucleic acids on the microarray because the microarray comprises nucleic sequences 
wherein said sequences comprise a set of hearing loss genes. Therefore the 
microarray can include nucleic acids sequences from other genes besides the set of 
CDH23, MY07A, OTOF, SLC26A4, and USH2A. Therefore Morton et al. teaches 
nucleic acid sequences (Table 1 ) which comprise a set of sequences consisting of 
CDH23, MY07A, OTOF, SLC26A4, and USH2A. 

Morton et al., however, does not teach a microarray comprising these genetic 
mutations. 

Choo et al. teaches that molecular genetics will affect clinical management of 
pediatric sensorineural hearing loss. With regard to Claim 17, Choo et al. teaches that 
a "deafness gene chip" could be developed to screen newborns for gene mutations that 
cause or predispose that infant to significant hearing impairment (p. 149 2 nd column last 
sentence and 3 rd column 1 st paragraph). Choo et al. teaches DNA would be screened 
on a microarray spotted with cDNAs or oligonucleotides associated with hearing loss (p. 
149 3 rd column 1 st paragraph). Therefore Choo et al. teaches a microarray and 
guidance to place hearing loss sequences onto the microarray. 

With regard to Claim 22, the term "kit" provides no structural limitations to 
distinguish the term from a teaching of a microarray and buffers and components. The 
preamble "detecting a candidate gene responsible for hearing loss" is not given any 
patentable weight and is an intended use of the claimed kit. Choo et al. teaches a 
microarray and buffers and components (p. 149 2 nd column last sentence and 3 rd 
column 1 st paragraph). 
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With regard to Claim 23, Choo et al. teaches a microarray comprising a solid 
support comprising a plurality of capture nucleotide sequences (p. 149 2 nd column last 
sentence and 3 rd column 1 st paragraph). Choo et al. teaches that a sample from a 
patient is contacted (p. 149 3rd column 1st paragraph). The phrase "wherein the 
contacting permits hybridization under stringent conditions. ..for hearing loss" is an 
intended use of the claimed kit and provides no structural limitation. 

With regard to Claim 27, Cho et al. teaches placing cDNA molecules (e.g. 
oligonucleotide probes) onto an array (p. 149 2 nd column last sentence and 3 rd column 
1 st paragraph). 

With regard to Claim 29, Choo et al. teaches placing nucleic acid molecules on 
an microarray (e.g. a solid support) (p. 149 2 nd column last sentence and 3 rd column 1 st 
paragraph). 

Therefore it would have been prime facie obvious to one of ordinary skill in the 
art at the time the invention was made to modify the list of genes of Morton et al. to 
attach the sequences to a microarray to form a "deaf chip" as taught by Choo et al. to 
screen for hearing loss with a reasonable expectation of success. The ordinarily artisan 
would be motivated to place sequences of known mutations associated with deafness 
as taught by Morton et al. onto a microarray as taught by Choo et al. because Choo et 
al. teaches that microarray technology allows investigators to simultaneously assay the 
expression of hundreds or thousands of genes (p. 149 2nd column last paragraph). 
Choo et al. teaches that it is very apparent that a "deafness gene chip" could be 
developed for purposes of screening newborns for gene mutations that cause or 
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predispose that infant to significant hearing impairment (p. 149 2 nd column last 
paragraph and 3 rd column 1 st paragraph). Choo et al. further teaches that "deafness 
gene chips" allows for more cost-effective, efficient newborn hearing screening with the 
use of molecular techniques (p. 149 3 rd column). Therefore the ordinary artisan would 
be motivated to place the sequences of known gene mutations comprising sequences 
found in CDH23, MY07A, OTOF, SLC26A4, and USH2A as taught by Morton et al. onto 
an array as taught by Choo et al. to screen patients with a large number of gene 
mutations quickly and efficiently. 

Response to Arguments 

The reply traverses the rejection. A summary of the arguments set forth in the 
reply is provided below with response to arguments following. 

(A) The reply asserts that the amendments to the claims more specifically define 
the microarray to be those that relate to genetic sequences found in CDH23, MY07A, 
OTOF, SLC26A4, and USH2A (p. 6 last paragraph and p. 7 1st paragraph). The reply 
asserts that the list of hearing loss mutations in Morton provides no prioritization to the 
importance or prevalence of these mutations or genes and therefore the ordinary artisan 
would know to select the specifically recited genetic sequences (p. 7 1st full paragraph). 

These arguments have been fully reviewed but have not been found persuasive. 

Though the claims are clear that the nucleic acid sequences found in CDH23, 
MY07A, OTOF, SLC26A4 and USH2A must be included in the nucleic acids on the 
microarray the claims are not limited to a microarray consisting of only nucleic acid 
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sequences from these particular genes. The language of "comprising" and "consist 
essentially" of is open claim language and as such the microarray can include any 
number of nucleic acid sequences along with the nucleic acid sequences found in 
CDH23, MY07A, OTOF, SLC26A4 and USH2A. The combination of Morton and Choo 
does not require the prioritization of the hearing loss mutations in Morton et al. because 
the 35 USC 103(a) rejection presented above asserts that it would be prima facie 
obvious to one of ordinary skill in the art at the time of filing to place known nucleic acid 
sequences of mutations involved in hearing loss onto an microarray to determine the 
risk of hearing loss. Therefore the ordinary artisan is not choosing which of the listed 
hearing loss genes to place onto a microarray, but rather placing any known hearing 
loss sequences onto an array. 

(B) The reply asserts that Choo et al. is silent to any specific hearing loss gene, 
mutation or SNP (p. 7 1st full paragraph). The reply asserts that therefore the ordinary 
artisan would not specifically pick CDH23, MY07A, OTOF, SLC26A4, and USH2A (p. 7 
1 st full paragraph). 

These arguments have been fully reviewed but have not been found persuasive. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
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USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

Though Choo et al. is silent to specific hearing loss genes, Choo et al. teaches 
that a "deafness gene chip" could be developed to screen newborns for gene mutations 
that cause or predispose that infant to significant hearing impairment (p. 149 2 nd column 
last sentence and 3 rd column 1 st paragraph). Morton et al., however, discloses known 
hearing loss mutations. The claims are drawn to comprising language, and as such 
encompass nucleic acids other than the ones specific for CDH23, MY07A, OTOF, 
SLC26A4, and USH2A. The ordinary artisan would be motivated to place any know 
hearing loss mutation on the array including CDH23, MY07A, OTOF, SLC26A4, and 
USH2A to screen patients for hearing loss. 

(C) The reply points to the declaration filed 1 2/7/2007 to provide evidence of 
unexpected results for the specifically recited genetic sequences (p. 7 1st full 
paragraph). The reply asserts that as discussed in the 37 CFR 1 .132 there specifically 
felt need for procedures used for used for hearing loss diagnosis (p. 7 2 nd full 
paragraph). The reply asserts that beyond GJB2 it was uncertain which genetic 
mutations are most prevalent and therefore the key mutations in CDH23, MY07A, 
OTOF, SLC26A4, and USH2A were identified (p. 7 2 nd full paragraph). Therefore the 
reply asserts microarray comprising genetic sequences found in CDH23, MY07A, 
OTOF, SLC26A4, and USH2A satisfy the long felt need for a tool for the accurate, 
simple, efficient and highly cost-efficient diagnosis of hearing loss (p. 7 2 nd full 
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paragraph). It is noted that the 37 1 .132 was previously responded to in the previous 
office action and as discussed below the amendments to the claims do not overcome 
the previous response. 

This argument has been fully reviewed both has not been found persuasive. 

The reply points to the 37 CFR 1.132 which was already responded to in the 
nonfinal rejection (3/26/2008 pages 9-10). The amendments to the claims are not 
commensurate in scope to the arguments for long felt need because the claims are 
drawn to microarray comprising the elected hearing loss genes and not limited to only 
those genes. 

The 37 CFR 1 .132 has not provided any evidence that the array has an unexpected 
benefit. Morton et al. teaches all the genes and mutations associated with hearing loss. 
Choo et al. teaches that microarray technology allows investigators to simultaneously 
assay the expression of hundreds or thousands of genes (p. 149 2nd column last 
paragraph). Choo et al. teaches that it is very apparent that a "deafness gene chip" 
could be developed for purposes of screening newborns for gene mutations that cause 
or predispose that infant to significant hearing impairment (p. 149 2 nd column last 
paragraph and 3 rd column 1 st paragraph). Choo et al. further teaches that "deafness 
gene chips" allows for more cost-effective, efficient newborn hearing screening with the 
use of molecular techniques (p. 149 3 rd column). In the instant case all of these genes 
were previously associated with hearing loss as taught by Morton et al.; Choo et al. 
further teaches reasons for placing genes associated with hearing loss on a microarray. 
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Therefore the combination of Morton et al. and Choo et al. teach all the limitations of the 
claims. 

The 37 CFR 1 .132 declaration states that the claimed subject matter solved a 
problem that was long standing in the art. However, there is no showing that others of 
ordinary skill in the art were working on the problem and if so, for how long. In addition, 
there is no evidence that if persons skilled in the art who were presumably working on 
the problem knew of the teachings of the above cited references, they would still be 
unable to solve the problem. See MPEP § 716.04. 

The reply asserts that beyond GJB2 it was uncertain which genetic mutations are 
most prevalent and therefore the key mutations in CDH23, MY07A, OTOF, SLC26A4, 
and USH2A were identified (p. 7 2 nd full paragraph). However, though there is not a 
teaching of which mutations are most prevalent the claims do not require such a 
limitation. Rather the claims are drawn to a microarray comprising nucleic acid 
sequences including CDH23, MY07A, OTOF, SLC26A4, and USH2A. The references 
of Morton et al. and Choo et al. provided motivation for the microarray comprising a 
multitude of nucleic acids associated with hearing loss including CDH23, MY07A, 
OTOF, SLC26A4, and USH2A and therefore teach the structural limitations of the 
claims. 

(E) The reply asserts that during the interview the supervisor indicated that the 
recitation of the transitional phrase "consist essentially of would result in new matter if 
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not defined in the specification (p. 7 last paragraph). The reply asserts that the phrase 
is well know in the art to limit the scope of a claim to specified materials and those that 
do not materially affect the basic and novel characteristics (p. 7 last paragraph and p. 8 
1st paragraph). The reply asserts that basic and novel characteristics of the claimed 
microarray is the selection of hearing loss sequences specifically found in CDH23, 
MY07A, OTOF, SLC26A4, and USH2A genes (p. 8 1 st paragraph). 

These arguments have been fully reviewed and have not been found fully 
persuasive. 

Though "consist essentially of has not been rejected under 35 USC 1 12/New 
Matter, the phrase is being broadly interpreted. The specification has not defined the 
term and therefore the artisan would know which structures do not materially affect the 
basic and novel characteristic of the claimed microarray, and as such encompasses 
"comprising" language. The reply asserts the basic and novel characteristics of the 
claimed microarray is the selection of hearing loss sequences specifically found in 
CDH23, MY07A, OTOF, SLC26A4, and USH2A, however, the selection of these 
nucleotide sequences do not limit the other nucleotide sequences which are present on 
the microarray. 

9. Claims 18-21, 32 and 34-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morton et al. (Human Molecular Genetics 2002 Vol. 1 1 p. 1229) in 
view of Choo et al. (The Journal of Pediatrics February 2002 p. 148) as applied to 
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claims 17, 22-23, 25-27, 29-30, and 33 and in view of Weston et al. (American Journal 
Human Genetics 1996 Vol 59 p. 1074). 

The combination of Morton et al. and Choo et al. teach a microarray comprising 
sequences from the group consisting of genetic sequences from CDH23, MY07A, 
OTOF, SLC26A4, and USH2A. The combination of Morton et al. and Choo et al. does 
not teach that the sequences comprise multiple adjacent exon or single exon. 

Weston et al. teaches screening of patients with mutations in MY07A (abstract). 
With regard to Claims 18-19 and 34-35, Weston et al. teaches detection of mutations of 
MY07A within adjacent exon (Exon 13 and 14) (Table 2). Therefore Weston et al. 
teaches that the set comprises sequences found in multiple adjacent exons because 
Weston et al. teaches multiple exons (13 and 14) which are adjacent. 

With regard to Claims 20-21 and 36-37, Weston et al. teaches mutations which 
are present in only one exon (e.g. EXON 3 or 4) (Table 2). Therefore Weston et al. 
teaches various mutations of MY07A which are in single exon and are found in a 
combination of adjacent exon. 

With regard to Claim 32, Weston et al. teaches that allelic variants in MY07A 
include a deletion mutation (p. 1077 Table 2). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time of the invention was made to detect any of the mutations of MY07A in 
single exon and adjacent exon taught by Weston et al. by a microarray comprising 
sequences as taught by Morton et al. and Choo et al. with a reasonable expectation of 
success. The ordinary artisan would be motivated to design sequences on the 
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microarray of Morton et al. and Choo et al. comprising single exon and adjacent exon 
taught by Weston et al. because Weston et al. teaches that these mutations are 
associated with hearing loss (abstract). Therefore the ordinary artisan would be 
motivated to detect on associated the single exon and adjacent exon of MY07A as 
taught by Weston et al. to screen patients for genetically associated hearing disorders. 

Response to Arguments 

The reply traverses the rejection. A summary of the arguments set forth in the 
reply is provided below with response to arguments following. 

The reply asserts that Weston does not supplement the deficiencies of Morton et 
al. and Choo et al. (p. 8 last paragraph and p. 9 1 st paragraph). 

This argument has been fully reviewed but has not been found persuasive. 

As discussed in the 35 USC 103(a) rejections of Morton et al. in view of Choo et 
al. the combination of art teaches all the structural limitations of the pending claims. 

10. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morton 
et al. (Human Molecular Genetics 2002 Vol. 11 p. 1229) in view of Choo et al. (The 
Journal of Pediatrics February 2002 p. 148) as applied to Claims 17, 22-23, 25-27, 29- 
30, and 33 and further in view of Hogan (US Patent 5541308 July 30, 1996). 

Morton et al. and Choo et al. teaches a microarray comprising a plurality of 
nucleic molecules wherein said nucleic acid molecules a set of probes for allelic variants 
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of hearing loss, but does not teaches that the oligonucleotide probes are 20-25 

nucleotides in length. 

Hogan et al. provides guidance for making probes. Hogan teaches guidance for 

the selection of primers and probes. Hogan et al. teaches the use of specific primers 

and probes to amplify the 16S region of bacteria. Hogan et al. provides guidance for 

the selection of probes. 

"Once the variable regions are identified, the sequences are aligned to reveal 
areas of maximum homology or 'match'. At this point, the sequences are 
examined to identify potential probe regions. Two important objectives in 
designing a probe are to maximize homology to the target sequence(s) (greater 
than 90% homology is recommended) and to minimize homology to non-target 
sequence(s) (less than 90% homology to non-targets is recommended). We 
have identified the following useful guidelines for designing probes with the 
desired characteristics. 

Fist, probes should be positioned so as to minimize the stability of the probe: 
nontarget nucleic acid hybrid. This may be accomplished by minimizing the 
length of perfect complementarily to non-target organisms, avoiding G and C rich 
regions of homology to non-target sequences, and by positioning the probe to 
span as many destabilizing mismatches as possible (for example, dG:rU base 
pairs are less destabilizing than some others). Second, the stability of the probe: 
target nucleic acid hybrid should be maximized. This may be accomplished by 
avoiding long A and T rich sequences, by terminating the hybrids with G: C base 
pairs and by designing the probe with an appropriate Tm. The beginning and 
end points of the probe should be chosen so that the length and %G and %C 
result in a Tm about 2-10 °C higher than the temperature at which the final assay 
will be performed. The importance and effect of various assay conditions will be 
explained further herein. Third, regions of the rRNA which are known to form 
strong structure inhibitory to hybridization are less preferred. Finally probes with 
extensive self complementarity should be avoided." (See Column 6 lines 66-67 
and Column 7 lines 1-29). 

Hogan et al. teaches, "while oligonucleotide probes of different lengths and base 
composition may be used, oligonucleotide probes preferred in this invention are 
between about 15 and about 50 bases in length" (see Column 10, lines 13-15). 
Therefore Hogan et al. teaches taking a sequence and fragmenting the sequence into 
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smaller oligonucleotides to be used as probes. Hogan et al. teaches that these probes 
are preferable to be between about 15 and about 50 bases in length. 

Therefore, the ordinary artisan would have been motivated to select any 
number of oligonucleotide fragments including probes that were 20-25 nucleotides in 
length from the allelic variant areas of CDH23, MY07A, OTOF, SLC26A4, and USH2A. 
The art of designing probes at the time the invention was made was very well 
described in the art. Designing probes is routine experimentation. The prior art 
teaches the parameters and objectives involved in the selection of oligonucleotides that 
function as probes, see Hogan et al. The claimed probes are prima facie obvious 
over the cited references in the absence of secondary considerations, given the 
extensive teachings in the art. It would have been prima facie obvious to one of 
ordinary skill in the art at the time the claimed invention was made to immobilize probes 
of 20 to 25 nucleotides in length to the microarray taught by Morton et al. and Choo et 
al. 

1 1 . Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morton 
et al. (Human Molecular Genetics 2002 Vol. 11 p. 1229) in view of Choo et al. (The 
Journal of Pediatrics February 2002 p. 148) as applied to Claims 17, 22-23, 25-27, 29- 
30, and 33 and further in view of Chee et al. (W01 995/01 1 995). 

Morton et al. and Choo et al. teaches a microarray comprising a plurality of 
nucleic molecules wherein said nucleic acid molecules a set of probes for allelic variants 
of hearing loss, but does not teaches that the microarray comprises perfect match and 
mismatches. 
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Chee et al. teaches guidance to design arrays to detect differences in targets (p. 
2 line 21). Chee et al. teaches probes made which include the nucleotide of interest 
(e.g. variant) (p. 25 lines 1-11). Chee et al. teaches that the probe sets comprise 
probes exhibiting prefect complementary with a selected reference sequence (p. 21 
lines 30-31). 

Therefore it would be prima facie obvious to one of skill in the art at the time of 
filing to modify the microarray of Morton et al. and Choo et al. to include probes with 
perfect matches to the nucleotide of interest and mismatches of the allelic variants as 
taught by Chee. The ordinary artisan would be motivated to immobilize both a perfect 
match probe and a mismatch probe in order to determine if the sample has an allelic 
variant at a particular gene or if the sample does not comprise the allelic variant (e.g. 
hybridize to the perfect match). 



Conclusion 

12. No claims are allowed. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KATHERINE SALMON whose telephone number is 
(571)272-3316. The examiner can normally be reached on Monday-Friday 8AM- 
430PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached on (571) 272-0735. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Katherine Salmon/ 
Examiner, Art Unit 1634 



/Juliet C Switzer/ 

Primary Examiner, Art Unit 1634 



